Early responses of PC-12 cells to NGF and EGF: effect of K252a and 5'-methylthioadenosine on gene expression and membrane protein methylation.
Although epidermal growth factor (EGF) and nerve growth factor (NGF) have markedly different biological effects on PC-12 cells, many of the signaling events following ligand binding are similar. Both EGF and NGF result in the induction of the primary response gene egr-1/TIS8 and increased methylation of a variety of membrane-associated proteins as early as 5 min after EGF or NGF treatment using a methylation assay that detects methyl esters as well as methylated arginine residues. At 20 min after stimulation with these factors, the stimulation of methylation by NGF is greater than that of EGF, especially in the polypeptides of 36-42 and 20-22 kDa. To help dissect the pathways involved in these cellular responses, the protein kinase inhibitor K252a and the methyltransferase inhibitor 5'-methylthioadenosine (MTA) were used. Both K252a and MTA inhibit NGF-, but not EGF-mediated, primary response gene expression. In contrast, MTA, but not K252a, can block NGF-induced membrane associated protein methylation. These data suggest a role for differential protein methylation reactions in EGF and NGF signal transduction.